Efficient skin permeation of soluble proteins via flexible and functional nano-carrier.
In spite of several intrinsic and distinct advantages, a topical and transdermal administration of drugs has been limited mainly due to very low permeability of drugs across skin. Especially, it is generally regarded that hydrophilic macromolecules such as proteins, peptides, and vaccines cannot penetrate across skin. In this study, we demonstrated that chitosan-conjugated, Pluronic-based nano-carrier (nanogel) can act as an efficient delivery vehicle of hydrophilic proteins across human skin. The functional nano-carrier (<100 nm in size), chemically-crosslinking Pluronic F 127 with chitosan conjugation, is flexible and soft with reservoir characteristics for biomacromolecules. The in-vitro permeation experiments through human cadaver skin revealed remarkable permeability of hydrophilic proteins of various sizes including FITC-BSA (67 kDa) and FITC-Insulin (6 kDa) by direct penetration of the nano-carrier across skin. The bioactivity post-permeation of proteins via the functional nano-carrier was also confirmed by delivering ß-galactosidase. Results presented in this paper suggest the use of chitosan-conjugated flexible nano-carrier as a novel platform for transcutaneous delivery of hydrophilic macromolecules and other drug-delivery applications.